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HE science of feeding infants artificially is based on 
the chemical and physical properties of human milk. 
_ The great principle which underlies all practical appli- 
cation in this difficult branch of pediatrics is an accurate 
imitation of nature’s earliest food for man. Until a complete 
and accurate knowledge of metabolism in general, and that of 
the infant in particular, shall be in our possession, no other 
method exists by which we can expect a rational solution of the 
question. Hence an Accurate determination of the different 
chemical compounds contained in human milk is an absolute 
necessity. Buttothis day no complete analysis has been given 
us, owing to the enormous obstacles encountered in this com- 
posite mixture. Little by little, however, the true nature of 
the composition is being elucidated, and while there is yet much 
to be known, nevertheless the facts already demonstrated may 
with some satisfaction be utilized @ posteriori to formulate cer- 
tain principles. In fact, this has been done for some years, 
and pediatrists have deduced excellent rules for infant feeding. 
The ultimate outcome of these deductions, practically applied, 
has been the recent. progress; particularly can we refer to the 
Walker-Gordon Laboratories, which stand as a monument to 
the fame of American Pediatrists. 

The European chemists and pediatrists still vacillate be- 
tween a variety of animal and vegetable foods; but Gaertner’s 
humanized milk is especially advocated. While we cannot 
deny some advantages, as cheapness, cleanliness, etc., still in 
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its production no new principle is involved; and as to accuracy 
of composition, it is far inferior to the more exact methods of 
the milk laboratory. 

The pediatrist of to-day knows only too well that the 
formula of feeding as outlined by Rotch, Leeds, and Jacobi fall 
far short of the natural product—mother’s milk. Rotch, with 
his immense enthusiasm, gives us no latitude. <A study of his 
text-book and his recent articles certainly implies that the prob- 
lem of feeding is solved, and success depends merely on 
the ingenuity of the physician in ordering a variation in the 
ordinary elements of cow’s milk suitable to the digestion and 
assimilation of the nursling in charge. The constitution is 
varied as trial shows it to be digested, but the mixture laid 
down as the standard differs much from mother’s milk. Par- 
ticularly is little effort made to approximate the character and 
percentage of proteids and mineral matter to the age of the 
infant. 

These deficiencies were recognized both theoretically and 
practically, and became the incentive for this study. Recently, 
chemists have furnished us with a great number of carefully 
made analyses of human milk at different-periods of lactation... 
I refer particularly to those made by Carter and Soldner. In 
the discussion of this subject I shall also refer to the analyses 
of Hoffman reported by Heubner, also the earlier analyses of © 
Leeds, Koenig, Klemm, Pfeiffer and others. 

An examination of all these tables reveals the fact that in 
total solids the differences are so slight that it may readily be 
explained by variations in the milk examined. 

But a study of the chemical technique shows no uniformity 
in the methods employed, and the consequent variation in the 
individual constituents must in a great measure be attributed 
to faulty chemical operations. 

Carter used Ritthausen’s method for the calculation of the 
proteids, while this procedure is condemned by Soldner and 
Camerer. From the high proteids and low fat obtained by 
Carter we must conclude possible errors in his analysis. 

Soldner and Camerer after carefully testing the different 
methods of analysis discarded all the ordinary methods, and 
the total proteids was calculated from the nitrogen. 
The nitrogen was determined by the Kjeldah method, 
and the totality multiplied by the co-efficient of Voit, ie.,, 
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6.25. Munk’s co-efficient might also be used; this is 6.34. 
Wroblewski, however, urged that 6.7 is a more accurate factor. 
Using this co-efficient, the proteids would be a fraction higher. 

Objections can be made to this method, but it is far more 
reliable than results obtained by others. I need only say that 
the analyses of Soldner are corroborated by Hoffman and also 
by Johannessen. , 

It is of less practical utility to find averages of the 
composition based on analyses throughout the period of lacta- 
tion. The general average must be calculated from the milk 
of many healthy mothers at the same periods of lactation. 

For practical purposes, I propose that the lactation be 
divided in the following rather arbitrary but nevertheless con- 
venient periods, called the early lactation periods, viz., first 
week, second week, third week, fourth week, second month, 
third month, fourth month, fifth month, and sixth month. 

After the sixth month infants are more readily dieted. 

In the following table is seen the average composition 
milk for these various periods. The figures are based on aver- 
age figures of Soldner and Camerer. The relationship of casein 
and albumin are taken from the analysis of Koenig. Most 
chemists do not give the difference of these proteids, as it is 
very difficult to separate them. Schlossman, in a recent com- 
munication, makes the average percentage of albumin about 


0.5 per cent. : 
Table No. 1. 


ANALYSIS OF HUMAN MILK. 
Soldner and Camerer, Carter, Koenig. 


Time 


ZX 


Fat RLF, , Lactose  Pro- 


Unknown Dried 
anhydrous teids Ash 


Lact. 
Casein ae substance subst. 
Esecwle- =, 0199<-  2.9°"*.:53.2 5.5 RO Pa Ese 0.95 O34 = 11.7 
Mee We th 27 SBE 5S 6.3 EO OG "OL7 0.90 0.27 42:2 
30 Wk . -.0.24'°3.4 51.4 6.3 E4- 2 G8". HG 0.80 0.25 12.2 
mt We. 0,22 927. 53.4 6.4 be Seo Sa 8 AL, 0.70 250° 10,4 
gee 110-7, 0:20+ 3.9 51.7 6.5 5 a Leni o HY MM 6 OF. 0.58 O22 ©1954 
S@-M16;5..0:18- 3.5 51.7 6.6 if 0.8=. 0:3 0.50 0.21 12.0 
ALEeMO.. 0.17 3.0 = 51.7 6.8 EOC 0.9", 7 OF 0.43 O720:— =E5-5 
sth mo...0.16. 2.9 51.7 6.8 On On Fs OS 0.35 0.20 I1.2 
6th mo. ..0:14-.-2.7 - 51.7 6.9 G8. 0:07, 0.2 0.27 OL =. F056 


THE CARBOHYDRATES. 


Halliburton states that the character of milk sugars ob- 
tained from the woman and cow is similar. Serious doubt has 
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been thrown on this statement by Carter in his most careful 
examination of human milk sugar. 

The sugar of human milk has a specific rotatory power of 
48.7 degrees, while that of anhydrous lactose is 55.3. Human 
milk sugar crystallizes in rhomboid plates; lactose in wedge- 
shaped crystals.. By oxidation with nitric acid, more mucic 
acid is formed than can be given by an equal weight of lactose. 
Then human milk sugar is less sweet than that of cow’s milk. 
Carter concludes that the sugars are not the same in the two 
milks, and from differences obtained by the polariscope, Feh- 
lings test, the differential method, and certain chemical tests, 
he believes there are two sugars in human milk, a crystalline 
aldobiose and an amorphous substance. 

It seems difficult also to free the milk sugar from mineral 
matter, and it is possible that saccharates of various metals 
exist in human milk. 

The percentages of sugar at the various lactation periods 
shows a gradual increase as the time advances. This is also 
strongly brought out by several other analysts. The average 
daily sugar ingested by the average baby, based on the figures 
of Holt, will be noticed in table No. 2. From this it is plainly 
seen that the daily quantity of carbohydrates steadily increases 
as the infant grows. The significance of this is obvious. 


Table No. 2. 
AVERAGE DAILY FOOD FOR AVERAGE BABY. 

gee ie aang % Dail % Dail % Daily % Daily 
Time daily as Pro. Fat Fat Sugar Sugar Ash An Unknown Un’n 
gm. teids subst. subs. 

ist wk.300 2.0 6.0 2.952.859)" SR b ia kOlS4—-20/ 34) +1 One Onan 2.9 
2d wk..450 ~=—-:1.6 7.2 350-14, 0-- 6.35 284 - 6.297 she. go 4.0 
3d wk..510 1.4 efits 3A T7530: 3.32.15 O12 A ke Oe 4-1 
4th wk.600- +=1.3 7.8 3:0): (2232 = “Ora 38d, O23) ode Oore 4.2 
2d 102.730") 1-2 8.7 3.0 28.5 = 6'5 24765 — > 0.28"). Oe ores 4.2 
304035700. se 8.4 3.5. 920.7 -26:6- 80.257 "0. 25 1,0 250 3.8 
4th mo.825 _ ~—si.o 8.3 5320.24.86. 8.456. 1 — 0.20 7.1.9 Outs 3.5 
5th mo.880 0.9 8.0 2:9°= 2535 16.8. (60;0' 7.0, 20 st Oreos ey 
6th mo.gto_ 0.8 BS 2.97" 24.5, -< 6192 \-03.0; = O19) ke oa 2.5 


THE FAT. 

The fat of human milk differs markedly from that of the 
cow. Notably by a higher refractive index, namely, 51.9° 
butter-fat 46.1, which seems to show a higher molecular weight. 
It is well to note that the refractive index is highest during the 
first week. 
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The fat does not show a constant gain in the various lacta- 
tion periods, the percentage gradually increases until the fourth 
month and then declines. 

In Hoffman’s analyses, after the third. week it remains at 
about 4 percent. The daily ingestion steadily increases until 
the fourth month, after that it is variable. 

The fat is the most variable constituent of human milk, and, 
therefore, it may be safely assumed that small variations at 
any period play little réle with the healthful growth of the 
infant. As to the causation of rickets by a low percentage of 
fat, we have no definite proof. 


THE PROTEIDS. 

A study of the recent analyses convincingly demonstrates 
that erroneous formule have been used for infant feeding. 
Thus we find the percentage of proteids highest during the first 
week of lactation and gradually diminishing. Moreover, the 
daily totality varies little throughout the early period of lacta- 
tion, being 6 to 12 grammes. After the sixth month Soldner 
holds that the proteids are less than 1 per cent. 

Hoffman’s analyses show an average of 1.03 per cent. after 
the third week, and Johnnassen gives an average of 1.1 per 
cent. All this goes to show that we have regarded the proteids 
too high, and itis probable that this great excess of proteids 
given in artificially fed babies has wrought mischief. Schloss- 
man has given strong argumentative facts for the support of 
the view that babies at the fourth to eighth month fed on high 
proteids show the greatest mortality. In another place I have 
reported deaths from thermic fever, all of which occurred in 
babies who took about 4 per cent. proteids. Carter gives the 
average percentage of 1.97 per cent., but for reasons mentioned 
his results are untrustworthy, yet he has also demonstrated the 
decline in the percentage of proteids. 

This gradual decline of proteids had previously been 
shown by Pfeiffer, Konig, Klemm, and others. Holt, on the 
authority of Konig, mentions this fact, but utterly disregards 
it in the adaptation of cow’s milk for infant nutrition. Rotch 
passes over this without much consideration. 

The relationship of the principal proteids should be noted, 
and the high percentage of albumin in the first week no doubt 
has a high nutritive importance. Wroblewski has found a third 
proteid containing a high percentage of sulphur.  Lacto- 
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globulin also must be considered a constant and essential 
element. . 

The chemical differences of the proteids in cow’s and 
human milk are not definitely known. The well-known differ- 
ences in coagulability, digestion, and assimilation of the caseins 
need only be mentioned. 

Siegfried and his pupil, Wilmaack, have found 1.1 to 1.3 
grammes of nucleon in a liter of human milk; cow’s milk con- 
tains only 0.6 gm. per litef. Of the total phosphorus of cow’s 
milk 6 per cent. is contained in the nucleon, while in human 
milk itis 41.5 percent. In fact they state that nearly all the 
phosphorus in human milk is in organic combination. 

However, Szontagh and Wroblewski state thai pseudo- 
nuclein is not split off by peptic digestion, while it is readily 
obtained in this way from cow’s milk. According to Blauberg 
pseudo-nuclein is always found in the feces of infants fed on 
cow’s milk, while none is found when fed on breast milk. 

Human milk contains more sulphur and less phosphorus 
proportionately, consequently requires more alkalies for the 
neutralization of the sulphuric acid formed from the albumin. 
It seems true that human milk contains proportionately more 
bases. 7 

MINERAL CONSTITUENTS. 

The mineral matter of the milk decreases pari passu with 
the proteids. Indeed the more careful analyses suggest that a 
constant relationship exists between the two. Yet there are 
numerous exceptions. The exact value of the metals in the 
process of metabolism is still undecided. It is a grave mistake, 
however, to regard all the mineral constituents as salts, and a 
hypothetical composition, as Rotch publishes in his text-book, is 
certainly not based on any scientific fact. 

According to Bunge sulphates are absent in human milk. 
There can be no doubt, from experiments of Lunin on mice, 
that a large proportion of the metals are in chemical combina- 
tion with albuminoids or other organic elements. The iron in 
the salt certainly is combined with some organic substance 
which liberates it very tardily. Its occurrence in the yelk of an 
egg bound in the nuclein, and its wide distribution in plants in 
a similar chemical combination suggest a possible attachment. 
Bunge did not succeed in isolating its compound. For the 
neutralization of sulphuric and phosphoric acids formed from 
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albuminous substances in the process of oxidation, bases are 
necessary. 

These metals must exist in the milk and must not be 
attached to inorganic acids. 

It would seem reasonable that the attachment be stable and 
not readily changed by the acid of the stomach; otherwise these 
bases would weaken the action of the gastric juice. Thereisa 
great excess of bases in the ash of human milk, and with excep- 
tion of chlorides, no salt seems to be necessarily present. 

Interesting is the discovery of citric acid, which occurs in 
the quantity of 0.05 per cent. Hoppe Seyler always finds a 
small per cent. of lactic acid. These organic acids possibly are 
combined with bases. 

The mineral constituents are ingested in slightly increased 
quantities as lactation advances. We know nothing as regards 
the variation of the several metals at different periods of exist- 
ence. As Bunge has shown, human milk contains all metals 
in sufficient quantity except iron. The infant must, in a great 
measure, live on iron obtained in intrauterine life and stored 
up in the liver. 

EXTRACTIVES AND UNKNOWN SUBSTANCES. 


One of the most interesting features of the analyses by 
Solner and Camerer is the large percentage of extractive, and 
unknown substances. In the first week their totality equals 
half of the proteids. The practical significance of these is 
unknown, but, no doubt, plays a most important role in the 
early infantile metabolism. Urea seems to be constantly 
present. Lecithin exists in much larger quantities than in 
cows’ milk. Creatinine has been found. Cholesterin also 
seems to be present. Many of these extractives reduce Feh- 
ling’s solution and therefore are usually found in the percent- 
ages of sugar given. 

THE GASES : 

According to Kulz the gases found in human milk are as 
follows in too ccm. : 


oe ger eee Laer ma 7.09-7.6 ccm. 
Ree ay ie ee He ¢...1.07-1.44 
Carbon diowid:) 23830. el 2.35-2.87 

PRR CCGMMS e ev Gee Meh, 3-37-3-81 


When we compare these figures with those obtained by 
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Phliiger in bovine milk, we find that the total gases in the two 
milks are nearly equal in quantity. But cow’s milk contains 
twice as much carbon dioxid, but only half as much nitrogen. 

Having briefly reviewed the work on milk analyses, and 
thereby established a standard, a comparison of the ordinary 
methods of feeding shows how far the pediatrist stands from 
the ideal composition. Human milk is a far more complex 
mixture than is ordinarily taught. In fact, as Bunge has shown, 
mice rapidly die when fed ona synthetic mixture of casein, 
milk sugar, fat, and the salts as usually believed to exist in 
cow’s milk, while they thrive on cow’s milk. An artificial 
mixture of the milk constituents as we know them can not 
support life. 

This remarkable fact should he a warning in our process of 
disintegration and synthesis in preparing foods. These experi- 
ments are definite, but two possibilities remain to explain the 
result. First, there was a total absence of albumin in his 
mixture; and, second, the inorganic matter added was in no 
way bound to the albuminous substances. A prior, the con- 
clusion is logical that albuminous substances beside casein, and 
the albuminates of metals must be present to support life. 

Another possibility must be considered, namely, that 
besides proteids, fat, water, and metals, there are other equally 
important constituents of foods. The recent analyses of human 
milk support this view. 

The following table gives approximately the methods of 
feeding infants as reeoommended by American pediatrists: 


Table No. 3. 

TABLE SHOWING PERCENTAGES USED BY AMERICAN PEDIATRISTS. 

Time. Fat, Sugar. Proteids. 
ADIOS atk oath eres otra 2.00 5.00 0.75 
SOMME Dp he 22s bee sel es 2.50 6.00 1.00 
BLOW On Woke eh coren eerie 3.00 6.00 1.00 
ACH OGM ati vistas Wiles Coes 3.50 6.50 1.00 * 
PINUANOMMIeR Se see cc, OS ewes 3.50 6.50 1.50 
BUG MORE Ty foie hte etcltase 4.00 7.00 1.50 
PRUTL AIS OULD Eh ce evsircn eter alas Mia 4.00 7,00 1.75 
Isle lige 2 tey o) oc ktaeiilo agar eres nee eee 4.00 7.00 2.00 
OPH SM OMG sy sicaae) saat ates 4.00 7.00 2.25 


It will be readily seen that a remarkable difference exists 
between this dietary table and the natural one obtained by an 
infant. Particularly are the proteids too low. 
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Rotch has said, ‘‘A rule which has in my experience 
become almost an axiom is that the age of the individual infant 
is in inverse proportion to its powers of absorbing solid food, and 
in direct proportion to the need of a large amount of water 
in its food.” This statement simply means that the younger 
the infant the more solid food it can absorb, which is certainly 
not the meaning that Rotch intended to convey, but neverthe- 
less it has an inkling of truth. 

It is an erroneous idea to believe that diluting proteids 
very much with water helps the digestion, as by this procedure 
the gastric juice is diluted, and consequently digestion is delayed 
as water and its contained juice must be passed through the 
pyloric opening before the coagulated casein can be digested. 
From all the analyses of human milk, the deduction can be 
safely drawn that the infant requires no more water propor- 
tionately after birth than later, in fact much less. Frequently 
mother’s milk caused violent symptoms of indigestion in the 
early months of infancy, and Rotch attributes these all toa 
high percentage of proteids, but the truth is thatin most of 
these cases a toxic element is present, as has been demonstrated 
by Drs. Saunders and Fisch in a paper read before this society. 

As a rule other substances, probably leucomains, cause the 
digestive disturbance in young infants. The high proteids are, 
however, not necessarily incidental to the toxic leucomains. I 
do not mean to intimate that high proteids can not alone cause 
dyspeptic symptoms, but thisis more rare than is usually sup- 
posed. Casein per se is non toxic, and even in large quantities 
cannot produce some of those poisonous symptoms attributed 
to them. 

The formule for feeding by the Walker Gordon Laboratory 
do not solve the whole question, all young infants fed on the 
low proteids do not thrive as breast-fed children, and by far 
the larger proportion suffer from various disorders of nutrition. 
They gain less in weight, teething is delayed, they have a less 
resistance to bacteria, etc. 

An improvement is needed in feeding young infants. 
Particularly do we find too little albumin administered, so that 
apriort it would seem beneficial to add some albumin to the ~ 
milk mixtures. 

A comparison of other foods during early infancy with 
mother’s milk gives a still dissimilar composition. 
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Thus, condensed milk, is usually administered in the first 
two weeks of life, namely, one part of milk to sixteen of water, 
has the following composition approximately: Fat, 0.5; 
casein, 0.5; albumin, o.1 percent.; sugar, 4; salts, .1 per cent. 
(Eagle brand). 

Milkmaid brand has about one-third more of solids. 

All the patent foods lack in albumin and especially in 
organically combined metals. In these is found an absence of 
extractives and unknown substances in milk; consequently 
none can be recommended and all are, in a large percentage of 
cases, followed by the various diseases of nutrition. 

Prof. Saunders has frequently pointed out a nutritional 
disorder which he calls ‘‘salts starvation’; especially does it 
follow certain patent foods, the salts of which are deficient, or 
exist merely as bases neutralized by inorganic acids. 

Proteids must be selected that have a sufficient quantity of 
mineral matter in combination. This is altogether overlooked 
in the ordinary prescriptions to the laboratory. Cow’s milk 
contains only nine of these unknown substances to too of pro- 
teids, while human milk contains from 27-to 49 per cent. 
It is more than possible that these act as stimulants to the 
young infant, for it is well known that young infants fed on 
artificial foods suffer from poor circulation. Every clinician 
has found the cold hands, the mottled cyanotic skin, and the 
slow pulse, evidences that the muscular-motor apparatus is 
weak. The apathy and diminished reflexes show that the 
nervous system is not well nourished, ossification is delayed, 
and growth is stunted. : 

Certain errors have been pointed out. What is the remedy? 

A dilution of cow’s milk can not bring the albumin and 
extractives to the proper proportion. If it is diluted the albu- 
min should be increased. As the most readily obtained, oval- 
bumin would seem worthy of trial. Lehman had previously, 
on theoretical grounds, pointed out that this albumin might be 
added to make up the deficient proteids. It has been used at 
different times, but always with rather unfavorable results. 
In its latest form it is called the Dresden modification. 

Worcester has reported favorably upon it. In this the 
white of egg is coagulated, dried and the powder dissolved in 
water before mixing with milk. 
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Hesse has improved this mixture, but he shows only an 
average gain of 13 oz. monthly in his infants. 

We have made experiments on young infants with a mix- 
ture of milk, white of egg, and sugar, so that the proportion 
was as follows: Casein, 0.75; ovalbumin, 0.75; fat, 2.5; sugar, 
.6; ash, 27. This has reaped no favorable results. Diarrhea 
developed in most cases. Vomiting ensued, and in all but one 
there was no gain of weight in ten days. This one infant, 
which had been suffering from malnutrition and was almost 
moribund, gained nearly a pound in a week. 

The conclusion is forced upon us that ovalbumin does not 
replace lactalbumin in young infants. It was noticeable that 
the curds of this mixture were smaller, similar to human milk. 

Why the white of egg causes digestive disturbance is not 
clear, but possibly this is due to the ovimucoid which is found 
in the-proportion of 10 per cent. of solids. 

It would seem valuable to extend observations on the 
digestibility of this albumin, since it is so highly praised in the 
various diarrheas of infants, while our experiments in ten cases 
certainly seems to indicate that its digestion is difficult. One 
case improved, and it is possible that in older children definite 
indications may be found for its use. 

The increase of the albuminous substances by meat juice 
is objectionable on account of the presence of a large quantity 
of extractives. Yet Sleffen, father and son, have for years 
recommended a weak veal broth as a diluent of cow’s milk. 
He believed the salts of veal stimulated digestion and promoted 
assimilation. It is probable that other substances besides the 
salts enter into this broth, and perhaps replace some of the 
unknown substances. It deserves a more extended trial, par- 
ticularly in older babies. 

Leeds humanized milk consists essentially in an increase 
of soluble albuminoids by predigestion. It has been highly 
praised by some, yet asaconstant food it has most serious 
objections. Hammersten holds that casein is a nucleo-albumin 
and by partial peptonization albumin is split off, and by this 
method Leeds has hoped to solve the question. Partially pep- 
tonized milk has been repeatedly tried at the Bethesda Found- 
ling Home, always with less favorable results than raw milk. 
It has its indications, but as a normal food must be rejected. 
For it is by no means certain that this albumin split off from 
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the casein by rennet or peptic digestion is identical with 
lactalbumin or that it can take its place in the infantile meta- 
bolism. 

Bovine serum deserves a trial for increasing the albumin 
and other nutritive elements of cow’s milk. In the city it could 
be readily obtained, and a daily supply delivered to the Walker- 
Gordon laboratories where it could be added to the milk mixt- 


_ures. We hope to report some clinical experiments on this in 


the future. 

Bunker again has urged the use of acid albumin, originally 
recommended by Jacobi. The cow’s milk is boiled witha 
minute quantity of hydrochloric acid. But this procedure must 
produce marked chemical alteration in the compounds, particu- 
larly the destruction of nuclein, so that theoretically it can not 
be recommended. Prof. Saunders’ experiments are definitely 
against its value. 

At present the albumin to increase lactalbumin must be 
obtained from milk. This is most readily accomplished by the 
addition of whey. In this a great portion of the metals are 
still in the original combination. Calcium is removed, so is 
phosphorus, yet as the analyses of Blauberg show large quan- 
tities of these two substances are excreted in the feces when 
fed on cow’s milk, so that their reduction probably is not detri- 
mental. At any rate the dilution does not reduce the calcium 
and phosphorus below those found in human milk. 

By the precipitation of casein, an enormous number of 
bacteria are removed, so this may compensate to some extent 
for the want of ordinary dilution as far as it relates to micro- 
organisms. 

Whey has the following composition according to Koenig: 
Proteids, .86; fat, 0.32; sugar, 5.; salts, .65. The proteids 
consist principally of lactalbumin and lacto-globulin, and a 
small quantity of proteids split off from the casein. 

The following formulz and their composition would seem 
rational for the first and second lactation periods: 


COMPOSITION. 

Cows milk (10 per cent. fat).5 fl. ounces: ‘Fat:... 2. 2.50 
Tignes Watere  see + fl.-ounee. |- Case... 21.2 0.8 

gee Gattis! yarn ee 96 grains. abe sos dit 0.80 
ib peeled a apa SOPRA RE 14 fl. -ounces:. Sugar: : ..... 5-5 

Minenal. .. 3 2.6% 


. Unk’n Subs. .26 
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SECOND WEEK. 


Cows’ milk (ro per cent. fat), 6 flou.ces. Fat.... .... 3.1 
tame Water <.. 2... Se eee t fl ounce. Casein ’...... 0.9 
RD srs 174 grains. Bees i 
1 "SS ie i aa EE a2 fl-ounces. Sugar... .<.:. 6.3 
Mineral. 3: 65 


By the utilization of cream, cow’s milk, whey, sugar and 
water any composition required may be prepared. It would 
be useless here to go into details of the variation of ingredients, 
these being well understood. 

Similar mixtures have been used by others. Eustace 
Smith prescribed a mixture of whey cream and lime water for 
young infants. Saunders has employed it extensively and 
with excellent results at all ages. 

Kehrer has recommended it highly and it is generally 
known as the Kehrer whey and cream mixture. 

Backhaus has also recommended its use extensively. 

Various differences in the details of preparation are noted 
in these authors but the principle remains the same. It 
remains the most valuable humanized milk yet extant. 

As to the addition of iron salt, it may be said that its 
utility is very doubtful. An iron—containing nuclein, is proba- 
bly the best, yet iron in its salts is often added. 

Some add the lacto-saccharate of iron. We have used the 
eisenzucker, also the tartrate of iron and potassium. The 
beneficial effect of either was not appreciable. 

That cane sugar can replace milk sugar in making up the 
additional percentage has been too frequently shown to need a 
proof. In fact if the statement of Carter is correct, lactose is 
also aforeign sugar, and can not be considered equal to the 
human milk sugar. 

I hope in some future paper to give statistics from prac- 
tice on the theoretical principles above considered. 


REFERENCES: Rotch, Pediatrics; Holt, Diseases of Infancy and Childhood; Soldner 
and Camerer, Zettschuft f. Biologie, Vol. xxxiit; Carter, British Medical Journal, 1897; 
Bunge, Physiological Chemistry; Hammersten, Physiological Chemistry; Hulliburton, Physe- 
ological Chemistry; Schafer, Text-book of Physiology; Blanberg, Sauglingsfeces; Johannes- 
sen, Jahrb. f. Kinderhulk, Vol. 39. 
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